Targeted delivery of doxorubicin to breast cancer cells by aptamer functionalized DOTAP/DOPE liposomes.
Doxorubicin is used to treat numerous types of tumors including breast cancer, yet dose-associated toxicities limit its clinical application. Here, we demonstrated a novel strategy by which to deliver doxorubicin to breast cancer cells by conjugating cancer cell-specific single-strand DNA aptamers with doxorubicin-encapsulated DOTAP:DOPE nanoparticles (NPs). We utilizing a whole-cell-SELEX strategy, and 4T1 cells with high invasive and metastatic potential were used as target cells, while non-invasive and non-metastatic 67NR cells were used as subtractive cells. Ten potential aptamers were generated after multi-pool selection. Studies on the selected aptamers revealed that SRZ1 had the highest and specific binding affinity to 4T1 cells. Then we developed SRZ1 aptamer-carried DOTAP:DOPE-DOX NPs. In vitro uptake results which were conducted by FACS indicated that the aptamer significantly promoted the uptake efficiency of DOTAP:DOPE-DOX NPs by 4T1 cells. ATPlite assay was performed to test 4T1, 67NR and NMuMG cell viability after treatment with free doxorubicin, DOTAP:DOPE-DOX particles and aptamer‑loaded DOTAP:DOPE-DOX particles. As expected, the aptamers effectively enhanced accumulation of doxorubicin in the 4T1 tumor tissues as determined by in vivo mouse body images and biodistribution analysis. Consistent with the in vitro findings, aptamer-conjugated doxorubicin-loaded DOTAP:DOPE particles markedly suppressed tumor growth and significantly increased the survival rate of 4T1 tumor-bearing mice. These studies demonstrated that aptamer SRZ1 could be a promising molecule for chemotherapeutic drug targeting deliver.